Utah State University

DigitalCommons@USU
Undergraduate Honors Capstone Projects

Honors Program

5-2022

The Effects of Strength and Conditioning Training on the Health of
College Students
Brynli Bleak
Utah State University

Follow this and additional works at: https://digitalcommons.usu.edu/honors
Part of the Medicine and Health Sciences Commons

Recommended Citation
Bleak, Brynli, "The Effects of Strength and Conditioning Training on the Health of College Students"
(2022). Undergraduate Honors Capstone Projects. 938.
https://digitalcommons.usu.edu/honors/938

This Thesis is brought to you for free and open access by
the Honors Program at DigitalCommons@USU. It has
been accepted for inclusion in Undergraduate Honors
Capstone Projects by an authorized administrator of
DigitalCommons@USU. For more information, please
contact digitalcommons@usu.edu.

THE EFFECTS OF STRENGTH AND CONDITIONING
TRAINING ON THE HEALTH OF COLLEGE STUDENTS
by
Brynli Bleak

Capstone submitted in partial ful llment of
the requirements for graduation with

University Honors
with a major in
Kinesiology: Pre-Physical Therapy
in the Department of Kinesiology and Health Science

Approved:

Capstone Mentor

Departmental Honors Advisor

Dr. Edward Heath

Dr. Breanna Studenka

_____________________________
Committee Member

University Honors Program Executive Director

Mckenzie Sorrells

Dr. Kristine Miller

fi

UTAH STATE UNIVERSITY
Logan, UT

Copyright © 2021 Brynli Bleak
All Rights Reserved

i
Abstract
Does participation in Strength and Conditioning (S&C) classes have a positive effect on the
physical, emotional, mental, and social health of college students? This study was designed to
measure and explore different markers of physical, mental, emotional, and social health from
participants in Strength and Conditioning classes. Class participants were asked to complete a
survey to self report the effects of the training on various aspects of their life. Data were
analyzed and compared to national averages for college students, and correlation tests were
conducted to identify relationships in the reported effects. The study found that no significant
correlations existed between S&C attendance and the various markers for physical, emotional,
mental, and social health and failed to reject the null hypothesis. However, in the comparisons to
national averages, S&C participants showed higher levels of health markers, indicating that there
may be positive impacts to the health of college students associated with participation in Strength
and Conditioning classes.

ii
Acknowledgements
I would like to thank my capstone mentor, Dr. Edward Heath for his support and
guidance throughout this process. I would also like to McKenzie Sorrells, Coordinator of Fitness
and Wellness for USU Campus Recreation and capstone committee member, for her support and
approval of the study. I am grateful for the students who participated in the survey and were
willing to help provide data for the study. Being a part of the Honors Program and the
Undergraduate Research Fellows at USU has been a wonderful experience and given me so
many opportunities for growth and development throughout my undergraduate studies. I express
my gratitude to the many professors, mentors, and other students that helped me participate in
and conduct research throughout my time at USU. Finally, I would like to thank my family and
friends for their never-ending support to do my best in my academic career.

Contents
Page
Abstract . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Acknowledgements . . . . . . . . . . . . . . . . . . . . . . . . . . .

. .

ii
iii

LIST OF TABLES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . iv
LIST OF FIGURES . . . . . . . . . . . . . . . . . . . . . . . . . . . .

.

v

Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

1

Methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

2

Participants. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

2

Procedure. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

2

Analysis.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

4

Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

5

Descriptive Statistics . . . . . . . . . . . . . . . . . . . . . . . . . .

5

Frequency Tables . . . . . . . . . . . . .

. . . . . . . . . . . . . .

8

Correlations . . . . . . . . . . . . . . .

. . . . . . . . . . . . . .

11

Discussion. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

13

Physical Health. . . . . . . . . . . . . . . . . . . . . . . . . . . .

13

Emotional Health.

. . . . . . . . . . . . . . . . . . . . . . . . . .

14

Mental Health . . .

. . . . . . . . . . . . . . . . . . . . . . . . .

15

Social Health . . .

. . . . . . . . . . . . . . . . . . . . . . . . .

15

Frequencies. .

.

Correlations . .
Limitations . . .

. . . . . . . . . . . . . . . . . . . . . . . . .
.

16

. . . . . . . . . . . . . . . . . . . . . . . . .

16

. . . . . . . . . . . . . . . . . . . . . . . . . .

17

Reflection. . . . . . .
Works Cited . .

.

.

.

. . . . . . . . . . . . . . . . . . . . . . .

18

. . . . . . . . . . . . . . . . . . . . . . . . . . . .

22

Author Biography . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

24

iv
LIST OF TABLES
Table

Page

1

Descriptive statistics from beginning of semester survey (age, experience, attendance)…5

2

Descriptive statistics from end of semester survey (age, experience, attendance)………..6

3

Descriptive statistics from beginning of semester survey (age, experience, attendance)…6

4

Descriptive statistics from end of semester survey (age, experience, attendance)………..6

5

Descriptive statistics from beginning of semester survey (academic performance)………6

6

Descriptive statistics from end of semester survey (academic performance)………..……6

7

Descriptive statistics from beginning of semester survey (sleep & nutrition)………….…7

8

Descriptive statistics from end of semester survey (sleep & nutrition)……..…….………7

9

Descriptive statistics from beginning of semester survey (social & stress)………………7

10

Descriptive statistics from end of semester survey (social & stress)…………………..…7

11

Correlation between attendance and activity levels (beginning of semester)……………11

12

Correlation between attendance and activity levels (end of semester) ……………….…11

13

Correlation between attendance and academic variables (beginning of semester)………11

14

Correlation between attendance and academic variables (end of semester)……………..11

15

Correlation between attendance and sleep and nutrition (beginning of semester)………12

16

Correlation between attendance and sleep and nutrition (end of semester)……………..12

17

Correlation between attendance and social and stress (beginning of semester)…………12

18

Correlation between attendance and social and stress (end of semester)…..……………12

v
LIST OF FIGURES
Figure
1

Page
Frequency tables for beginning of semester survey for the responses to:
“Why have you chosen to attend Strength & Conditioning classes?” . .

2

Frequency tables for beginning of semester survey for the responses to:
“In what ways do you hope S&C will impact other aspects of your life?” .

3

. . . . 8

. .

. 9

Frequency tables for end of semester survey for the responses to:
“In what ways do you think S&C has impacted other aspects of your life?” . .

. 10

THE EFFECTS OF STRENGTH TRAINING

1

The Effects of Strength Training and Conditioning Training on the Health of College Students
Introduction
At Utah State University, students are given the opportunity to participate in a variety of
fitness programs and classes through the Campus Recreation Program. Strength and
Conditioning (S&C) classes are offered at different times throughout the week to students of all
fitness backgrounds and levels. The classes teach weightlifting, gymnastic, body-weight, and free
weight movements performed at a variety of repetitions, speeds, intensities, and loads. Many
studies have been conducted on this type of training and the effects it can have on overall health.
The purpose of this research was to identify and support the different effects strength and
conditioning training can have on the overall health of college students.
The study aimed to identify how S&C training could benefit physical, emotional, mental
and social health. Survey questions were developed to measure markers of each health category.
Physical activity levels, and sleep and nutrition habits were used as markers for physical health.
Emotional health was measured using stress levels as a marker. Overall GPA and hours per day
spent studying were selected as mental health markers. Finally a rating of positive social
relationships was used to measure social health.
Research question: Does participation in Strength and Conditioning classes have a
positive effect on the physical, emotional, mental, and social health of college students?
Hypothesis: There is a positive correlation between S&C attendance and physical, emotional,
mental, and social health markers. Specifically, the null hypothesis states that there is no
relationship between S&C attendance and the selected health markers. The alternative hypothesis
claims that there is a relationship between S&C attendance and markers for physical, emotional,
mental, and social health of college students.
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Methods
Participants
The study included 23 total participants. 14 completed the survey at the beginning of the
semester in Fall of 2021. 13 completed the survey at the end of the Fall 2021 semester. 4 of the
23 participants completed the survey both at the beginning and end of Fall 2021 semester. The
age range of the respondents was 18-31 years old, with the average age being 21 years old. 5 of
the participants were male and 18 were female. All respondents were white. The class ranks of
the participants were: 7 freshman, 5 sophomores, 2 juniors, 6 seniors, 3 graduate students.
At the beginning of the semester, the average amount of classes attended per week by the
14 participants was 2.78. Most participants had either just started attending classes or been
attending for 1-2 semesters. The participants at the end of the semester attended an average of 2
classes per week and most had attended for 1-2 semesters.
Procedure
Data were collected through surveys at the beginning and end of Fall 2021 semester. The
survey included 20 questions, developed based on previous research studies.
The survey questions at the beginning of the semester were:
• Age
• Gender
• Race
• Class Rank
• How long have you participated in S&C?
a. Just started attending classes
b. 1-2 semesters
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c. 1 year
d. 2+ years
• How often do you plan to attend S&C classes? (1-5 days per week)
• On average how many days a week do you participate in vigorous physical activity? (heavy
lifting, running, competitive sports, etc.)
• On average how many days a week do you participate in moderate physical activity? (jogging,
regular-paced biking, recreational sports, etc.)
• On average how many days a week do you participate in light physical activity? (Walking for
> 10 min, etc.)
• What is your overall GPA?
• How many hours a day do you spend studying?
• On average how much sleep do you get a night?
a. < 3 hours
b. 3-6 hours
c. 7-9 hours
d. > 9 hours
• On average, how many servings of fruits and vegetables do you eat a day?
a. 0 to 1
b. 2-3
c. 4-5
d. > 5
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• On average, how often do you consume fast food?
a. Never
b. Once or twice a month
c. 1 day/ week
d. 2-3 days/ week
c. 4+ days/ week
• How positive are your social relationships? (Rate 1 to 10)
• On average how would you describe your stress levels? (Low to very high)
• Why have you chosen to attend Strength & Conditioning classes?
• In what ways do you hope S&C will impact other aspects of your life?
The survey questions given at the end of semester were the same with the exception of the last
two questions, which were changed to:
• Do you plan to continue to attend Strength & Conditioning classes?
• In what ways do you think S&C has impacted other aspects of your life?
The data from both rounds of surveys was collected and analyzed to test the hypothesis.
Analysis
Data were analyzed using descriptive statistics of each category which were then
compared to national averages among college students from previous studies. Correlations were
also run between the number of classes attended per week and other variables to determine if
strength and conditioning training could predict students physical, mental, emotional, and social
health markers.
The markers for physical health included physical activity levels, average amount of
sleep, and nutrition habits. Physical activity levels were reported as the number of days per week
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(0-7) that participants engaged in vigorous, moderate, or light physical activity. Sleep was
reported as an index with 0 = “> 3 hours”, 3= “3-6 hours”, 7= “7-9 hours”, and 9= “> 9 hours” of
sleep per night. Nutrition habits were measured from the results of two survey questions. The
first measured how many servings of fruits and vegetables participants consumed in a day, and
was also reported as an index with 0 = “0-1 servings”, 2 = “2-3 servings", 4 = “4-5 servings”,
and 5 =“ > 5 servings per day”. The second measured the how often respondents consumed fast
food, with 0 = “never”, 0.5 = “once or twice a month”, 1 = “1 day per week”, 2 = “2-3 days per
week”, and 4 = “4 days per week”.
Emotional health was measured using stress levels, reported on a scale of 1-10, with 1
being “low” and 10 being “high”. Mental health was measured from overall GPA (0 - 4.0) and
hours per day spent studying (0 = “< 1 hour”, 1 = “ 1-2 hours”, 2 = “2-4 hours”, 5 = “> 5
hours”). Social health was measured with a rating of the positivity of social relationships from
1-10 (1 =“negative”, 10 = “very positive”).
Results
Descriptive Statistics: The descriptive statistics for the data reported at both the beginning and
end of the semester are shown below in Tables 1-10.

Table 1. Descriptive statistics from beginning of semester survey (age, experience, attendance)
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Table 2. Descriptive statistics from end of semester survey (age, experience, attendance)

Table 3. Descriptive statistics from beginning of semester survey (activity levels)

Table 4. Descriptive statistics from end of semester survey (activity levels)

Table 5. Descriptive statistics from the beginning of

Table 6. Descriptive statistics from the end of semester

semester survey (academic performance)

survey (academic performance)
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Table 7. Descriptive statistics from the beginning of semester survey (sleep & nutrition)

Table 8. Descriptive statistics from the end of semester survey (sleep & nutrition)

Table 9. Descriptive statistics from the beginning of semester survey (social & stress)

Table 10. Descriptive statistics from the end of semester survey (social & stress)
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Frequency Tables: Frequency tables are shown in figures 1- 3

Figure 1. Frequency tables for beginning of semester survey for the responses to: “Why have you chosen to attend
Strength & Conditioning classes?”
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Figure 2. Frequency tables for beginning of semester survey for the responses to: “In what ways do you hope S&C
will impact other aspects of your life?”
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Figure 3. Frequency tables for end of semester survey for the responses to: “In what ways do you think S&C has
impacted other aspects of your life?”
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Correlations: Correlations are shown in tables

Table 11. Correlation between S&C attendance and activity levels at beginning of semester

Table 12. Correlation between S&C attendance and activity levels at end of semester

Table 13. Correlations between S&C attendance, overall GPA, and hours/day studying at beginning of semester

Table 14. Correlations between S&C attendance, overall GPA, and hours/day studying at end of semester

11
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Table 15. Correlations between S&C attendance, sleep, servings of fruits and vegetables, and fast food consumption
at beginning of semester

Table 16. Correlations between S&C attendance, sleep, servings of fruits and vegetables, and fast food consumption
at end of semester.

Table 17. Correlations between S&C attendance, social relationships, and stress levels at beginning of semester

Table 18. Correlations between S&C attendance, social relationships, and stress levels at end of semester
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Discussion
To analyze the research findings, results were compared to national averages among
college students in the respective categories.
Physical Health
Physical Activity Levels
The weekly recommendation for physical activity levels is 2-3 days of vigorous activity,
3-5 days of moderate activity and 5-7 days of light activity (American Heart Association). The
surveys from the beginning of the semester reported an average of 3.4 days of vigorous, 2.6 days
of moderate, and 4.8 days of light activity. The surveys from the end of the semester reported an
average of 3.2 days of vigorous, 2.1 days of moderate, and 6.1 days of light activity. Overall,
both groups exceeded the recommendations for vigorous activity, suggesting that participating in
the strength and conditioning classes may have increased their physical activity levels. However
the first group did not meet the recommendation for light activity and neither group met
moderate activity recommendation either. This may suggest that although S&C participation
positively impacted the amount of days per week the participants engaged in vigorous activity, it
did not positively impact moderate or light physical activity levels.
Sleep
The first survey reported an average of 6.7 for the sleep index, and the second group
averaged 5.5. Meaning both groups reported between 3-6 and 7-9 hours of sleep, closer to 7-9.
The average college student is reported to get 6 hours of sleep per night (University of Georgia),
which would be reported as a 3 for sleep index. Comparing the data to the national average, both
groups exceeded the average hours of sleep per night of a typical college student. This may
suggest that S&C participation can have a positive impact on sleep habits in college students.

THE EFFECTS OF STRENGTH TRAINING

14

Nutrition
Although recommended that college students should consume 5 servings per day of fruits
and vegetables (Afrifa), it is reported that the majority only consume less than 1 serving per day
(Hoban). Of those who participated in S&C, the first group averaged an index of 2.57 (“2-3
servings of fruits and vegetables per day”) and the second consumed an average of 1.85 (between
“0-1 and 2-3 servings of fruits and vegetables per day”). While either group met the
recommended 5 servings per day, they both averaged more than the majority of college students
consume on average, meaning S&C attendance could have a positive impact on fruit and
vegetable consumption and overall nutrition.
For fast food consumption, the first group reported an average index of 1.04 (“1 day per
week”) and the second group reported 0.885 (“1-2 times per month” to “1 day per week”). On
average college students are reported to eat fast food 1-3 times per week (NYU), which would be
an index of a 1 or 2. In this metric, S&C participants reported a lower index than the national
average, meaning attending S&C classes may help decrease fast food consumption in college
students and benefit their overall nutrition.
Overall the data measured for activity levels, sleep, and nutrition could all support the
hypothesis that participating in Strength and Conditioning classes positively benefits the physical
health of college students.
Emotional Health
Stress Levels
On average stress levels were rated as a 6.4 out of 10 for the first group, and 7.5 out of 10
for the second group. The 45% of U.S. college students report a a 5 or greater, 33% report a 5,
12.7% report a 7 or higher, and less that 9% report 0 to 3 (Bouchrika). Both groups would fall
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into the 45% of college students, with the second group falling into 12.7% of all college students.
It is difficult with this information to determine if S&C participation has a positive or negative
impact on stress levels and emotional health.
Mental Health
Academics
The average overall GPA for college students in the United States is reported at 3.15
(Rojstaczer). The average overall GPA for the first group of surveys was 3.69 and the second
group reported 3.75, both significantly above the national average. S&C classes may have a
positive impact on participants’ GPA.
The first group reported an average of 2.00 (“2-4 hours per day spent studying”), and the
end group averaged 3.07 (between “2-4 hours per day” and “> 5 hours per day”). According to
the National Survey of Student Engagement, the average U.S. college student spends 2.5-3.5
hours per day studying (NSSE), which would be reported as an index of 2. This means both
groups met or exceeded the average number of hours spent studying by college students. There
may be a positive effect on the amount of study time by students and overall mental health from
participating in S&C classes.
Social Health
On average, the first group rated the positivity of their social relationships as a 8 out of
10, and a 7.8 out of 10 for the second group. Most students rate the positivity of their social
relationships between 6-7 (Hefner 494). Both groups rated the marker for social health higher
than the national average for college students, suggesting S&C may have a positive impact on
social health.
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Frequencies
In response to the question: Why have you chosen to attend Strength & Conditioning
classes?, at the beginning of the semester, expected benefits to physical health were mentioned
by 57.14%, emotional health was mentioned by 57.14%, mental health by 42.86%, and social
health by 28.57%. In other words, most participants were seeking benefits to their physical and
emotional health. The same group also answered the question: In what ways do you hope S&C
will impact other aspects of your life?, with 42.85% of responses related to physical health,
35.71% to emotional health, 42.86% to mental health and 14.29% to social health. The majority
of respondents hoped for future benefits to their physical and mental health from attending S&C
classes.
The survey group at the end of the semester responded to the question: In what ways do
you think S&C has impacted other aspects of your life?, with 61.54% of responses mentioning
physical health, 61.54% mentioning emotional health, 30.77% mental health, and 23.08% social
health. The participants self reported that the majority of the benefits they noticed from
participating in Strength and Conditioning Training were to physical and emotional health.
Correlations
None of the correlations between strength and conditioning class attendance and other
health markers were shown to be significant. Therefore, participation in S&C was not shown to
predict markers in physical, emotional, mental or social health, and the study fails to reject the
null hypothesis. However although not supported by the correlations in the data, the comparisons
to national averages may suggest that there is a relationship between attending Strength and
Conditioning classes and positive effects to physical, emotional, mental, and social health in
college students.
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Limitations
Some limitations of this study include small sample size and little variance in the average
attendance across participants. A lack of racial diversity among participants and mistakes in
reporting the data may have also affected the results. Since all of the data were self-reported it is
possible that the data would be different if collected in a more standardized and controlled
format. In the future it would be better to conduct a study with a wider and more diverse sample
and put in place parameters to ensure more accuracy and consistency between responses.
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Reflection
Completing my project, The Effects of Strength Training and Conditioning Training on
the Health of College Students, has been a capstone experience to my undergraduate education. It
has allowed me to apply my knowledge and skills from my major of study, career interests, and
research experience into a final product. The process of designing a project, collecting and
analyzing data, and producing a final written product to explain and report the results has given
me confidence going forward with my education and into my future career. I enjoyed the
opportunity to choose a topic I was passionate about and completing a capstone has motivated to
continue to explore my field of study and discover more about the ways fitness and exercise can
effect overall well-being.
My capstone project also provided me with a wonderful chance to work closely with
faculty and staff. While originally I experienced challenges to find a mentor after taking a leave
of absence and returning to USU during a pandemic, I was ultimately able to connect with one of
my previous professors and receive help to organize and plan out my project. Professor Heath
continued to support me throughout the process of collecting and analyzing data and preparing
the final product for my project. I am very grateful that I was privileged to work with my mentor
and committee members and receive support and feedback throughout the process of completing
my capstone. I appreciated having the freedom to make decisions and design the research, while
still receiving their guidance and direction. Working with my mentor has given me the
confidence to continue to build relationships with faculty and leaders as I further my education.
Since my project also involved my current position as a Strength and Conditioning coach at Utah
State, I also was able to include my supervisor, the Coordinator of Fitness and Wellness for
Campus Recreation as one of my committee members. Her guidance and insights were very
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helpful and gave me experience connecting education and research into my future field of work. I
want to seek out more opportunities to learn from and work closely with professors in my
graduate education as well as future employers to make the most of the wisdom and resources
they can provide.
Choosing to research a topic that related to my major was also very rewarding because I
could apply what I have learned throughout my undergraduate career to real-life questions and
studies. The project required critical thinking and analyzing, causing me to dive deeper into the
subjects I have studied and seek to understand them from a different perspective. By studying
how strength and conditioning training impacted various aspects of student’s health, I could
observe different ways in which my major of study can impact various other disciplines. Not
only did the study participants see changes to their physical health, but they also identified ways
in which the training impacted them mentally, emotionally, and even socially. Making these
connections across subjects broadened my knowledge and helped me appreciate the impact the
field of Kinesiology can have. The research I completed to design the surveys and analyze the
data also allowed me to branch outside of health and fitness, and explore psychology, nutrition,
and education. This gave me a good perspective on how different fields of study can work
together to benefit the community and other research. Going forward as a student and in my
future career, I am anxious to continue finding ways to link health and fitness to other aspects of
life and see the effects it can produce.
One of the other challenges I faced while completing my project was learning how best to
analyze and report the findings of my data. Since the data came from surveys, I had to assign
numerical values to categorical data in order to run correlations and other statistics. Thankfully,
in one of my previous courses in my major, we had completed a project using a software to
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organize and analyze data in similar way. I was able apply my previous experience from prior
coursework to my own research and saw how it can continue to help me in my future education
and career. I found there were various times throughout the process of completing my capstone
where the knowledge and skills from my undergraduate education became very useful. This has
helped me value what I have learned at USU and I am grateful to see how it all fits together and
to be applied to various pursuits in the future.
Another rewarding part of completing the capstone was reading the responses of the
participants in my study. Many students who attended the strength and conditioning classes and
completed the surveys expressed very positive feedback about the impacts they experienced from
the training. They described positive increases in their physical strength and overall fitness. They
felt more alert, attentive and performed better academically. Many also reported positive changes
in diet and sleep and described improvements in their confidence, mood, and overall emotional
state. Students made new friends and expanded their social network. It was exciting and eyeopening to see how much students gained from the training. Working as a Strength and
conditioning coach throughout my undergraduate career, I am very honored to have been able to
help benefit students across various aspects of their health and lives.
Overall, my capstone was a very rewarding way to finish my undergraduate career, both
as a student and a strength and conditioning coach. I am grateful to have completed a final
product that showcases my educational and career interests and allowed me to pursue a topic I
am passionate about. Completing the project challenged me to grow in my organizational,
writing, analytical and presentational skills. It also helped me develop professionally as I worked
closely with my mentor and committee members. Finishing my capstone is one of my greatest
accomplishments and a cumulation of my work, studies, and skills developed as an
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undergraduate student at Utah State University. I am very thankful for the opportunity to
complete this experience and especially for the support of mentors, committee, members,
participants, and the Honors Program. I know having finished my capstone project, I will feel
more prepared and confident as I continue on in my education, professional career and other
pursuits.
Word count: 1,051 words
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